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(54) ACCELERATION SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact and 
highly-sensitive acceleration sensor to which a silicon LSI 
forming process is applicable with a symmetrical wiring 
pattern connected to a resonating body formed on a 
supporting beam and its vicinity. 

SOLUTION: This acceleration sensor comprises an inertia 
body 2 movable by acceleration, a supporting beam 3 
which supports the inertia body 2 and deforms when the 
inertia body 2 moves and a resonating body 7 fixed next to 
the supporting beam 3 with an exciter 4 made of a 
piezoelectric element, a receiver 5 made of a piezoelectric 
element and a propagator 6. When acceleration is 
impressed, the impressed acceleration is measured by 
detecting the change of the resonating state of the 
resonating body 7 generated by the deformation of the 
resonating body 7 according to the defomation of the 
supporting beam 3 from the input signals into the exciter 4 
and the output signals out of the receiver 5. In addition, an 
input-side common signal line 9 and an output-side 
common signal line 1 1 are provided with zero potential and simplified as a mutually-connected 
incorporated structure. 
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[0116] ^_bit), 4&maBm\c»*Tit> tat 

[0 117] mifc<D1&m2) JSfetC, 3fC^©»2<OH 

[0118] i2i4 (a) , (b) *mmmc 
[0119] H4k:«ip^ a i - 3 1 mm<D#ttft 

[0 12 0] *-r, S6»o*llBi-e»MLfciDjfiflE*^ 

^^V^T^ aSHEtX^l 2IC»lSUfc««0 

/gP^&M^ll 6tCjeBLT^-r-5A*4B!lJirattjB«» 

m^*c ^ jatfi4Ms«;^ i 2 (c^tjts: ufc««^<o 

««<D«mtftlKR 1 6 \Z&® LT**i-5A*«**» 

t^tc 2 , 2fet^iaisEftiffi«*^ 1 2(c^u-c^-r 
xn x a««sjaE«*^i 3jc#*SLfc«*ojiiBj|6aw 

1 6^jgHUX55^i-5tiJ^Sra3tea^»«»* 

c 5 , at^amwjBEw*^ 1 3\z*tf&\*x&&tz&m 
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[0121] r^-c, isy =>mmi ±\cw&. 

1 \£&^&mmi%x*:<D&w±izis}) ^i<>mt 
[oi2 2] -<d£o*w&* t&mm 

[0 1 2 3] o*tK i/DnVMlJ:^ CKDipft 

*s*f fc icJMft is n 5 w t \c ft <5 0 
[0124] 

[0 125] tCT, (b) -Vtf-T 

lc* 7MHHHl8-(3 5) *ttlt5t. gjftttibK 

ffJ-T?£So *BMW#©tttffe:J:afc. 04 (a) <DJ: 
9lcfffe&»*MMB£i-*«>r** #iSte^i«9. l 

[0 12 6] iot, 3V*«ifcsJ?av#©jga 

iMmR-9, i l **«4MMUi 1 8 

9, 04 (b) «T^i-J:3ft»flilElBi 5 *J«**v. 3 

[0 12 7] M*.Gt> **«*>*«ic*s^t* 

ftMZLn. #nv^«»ai*^i o 19 cm- 3 gx_h^-e 

tfn^JFtGWBfttf 1 0 ,9 cm- 3 W-Cfcofc 
^^«:9 x l 0" 3 Q • cmBTk/iD, 

[0128] *«*atw*T«&s*i\ =*v 
S«^^l1s^»kLti^ attorn ayitRttt 

[0 12 9] fc*3 % 7MfeiimJR«>3bXMu A^&il 



m^n 9 £ m^«j*ii(t^i i i as#a-c*ir*s«-c& 

otk XRtt(c£rii«fifc (om<£) iSr^x.5t>OT-W 

[0 13 0] m*«>**$ic«»«r4^auA« 
[0131] m 5 r*. ma^iB i -caw Lfcawss-tr 

O*£^Uhi£03@-e$>*o ft*3, @5fc*5V*Tt>. 0 

So 

[oi32] m s ic*swc, vasflrMEtm? no 

[0 13 3] V^Vouttt^TO (»1) "C^ 

[0 13 4] 

ISfel] 

[01351 Ao^ffilK^nS^s*taatti«* 

[0 13 6] Z<DMjjm^<0±% ZK. iDMt>t- 
[0 13 7] *St*0««0«*«)lDafl[-fc^^ 

— o^toy-rx^i^o. 1 mV»i)^ 

W^l/5^«^JbOSN«:iC^ofc^&, 
[0 13 8] U^UftdSfe. ffi*«**10a»&*Rfc 

^rir^sifftt, (&l) 

SNitdSl/5T?fc-5^^7-<^^-0K^Wt 
*t*.hM#* ztibottZl om&LTbVitm&lz 

[0 14 0] loJ:5^ tti^m-^^m^Sc 5 ^, 

[0 14 1] JBJL-bJ; t). *Stt6<0«ttfc*5V>Ttt, ^>y- 
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[0 14 2] *PaS-fe^-oafe»Mt^#5ft-^ 

[0143] (%tt<D7gtt3) xJttc. m3<ommcom^ 

V<DBB8;ott;frt;iov^ Bffi£r*J!gL.fta3g>ftQll 
[0144]B6tt, gfa{RdEE«§(f ^ 1 3 AOl9M^ 

[0 14 5] *Mfc©»*|!:*3V^TW:, Htfjft o 
2fcl*HJ#«#ii«*fc 1 1 YX, Al^^tif6 0 0n 

^1 3fc:«fc9^/££ft-5 2MmOH:^9i^M 
[0147] r<02/i mOgl!SS«OflP&W: % A 1 ^<Z>£| 

£>ft*\ 

[0 14 8] U^t^^ Movy nyLS i^o 

1 fcftfSH'a A 1 &m&m< 

^i"* ft v^u IbS* j y-tfMHfM£rJH'7 l — 

«r*]Jc&s 0 0^2**£LftVNi§^-ct>, ^ngp 
[0149] %<Diz$>\c s *jano«iB^*jv^Ttt. m 

l 0 «MECKf l 3 L 

MLTSd i 1 1 u JLT#fcfc^#**£ft+3»#L 
3tll, ««t*iRHc»UTlSMBl 2&1 l J: U*<K^ 



[0 15 0] ^_bcoJ: «mko»IK)flbRicJ: 
[0151] ft*, ***<DJEaB-efi. gHWffiK*^- 
[0 15 2] W^«*»IJ:«e>-rA#Wl!:K»» 

[0 15 3] (^J6<O^JS4) m4<DmM<DJ&m 
£tt»Lfc*j*fc:ov*-T\ BflffStfWHLfttffettWfc-r 

[0154] B7wc, ^st^jsjc^^saaflE-fev 
7 2H*a«««*>iK-% 7 3 »mn»« s 

[0 15 5] **©»ttiK:ft«4*t5J:5ft*iR«ift 

[oi5 6] aatet-t^— 
*na*«*t"cft<?a*ae-fb<orit»<>**ixTb* 

[0 15 7] ***<0»JB-Ctt % 

72i ftff tt* 7 3 Sr(«D Lfc«/£* U ftD&ft 

-fe vu— 7 i o s 4 1 tummm* 7 2 

^WM^S 2 1 7 3 I^A^J U 7 

3TS 0 =s 1 -s 2 ^St»«r^rU S 0 ^WMttU 

•cbow-s. 

[0 15 8] iot, w©J;5(cJolStyt-7i© 

S&£ft6 0 
[0 1 5 9] 

— o*i3Mr**i-*j*BT**>?K ms u> b^o^b 

BU 08 (b) rtt^A-A* ^f®®^fc5 p 

[0160] eisic^^t, 8 i ^>m&. 8 4 

ftnmn« 8 5 ttgfEgfl, 8 6 ttfiftfc 8 7ft±b U 

rS5ig^P8 4. ^ft$P8 5, 8 6 

*ig^, 8 8WtA*«*». 8 9 HtAA«*5i«-8-*. 

9 o r4ffl*«»» % 9 i »ttA«*a««M, 9 2ra 

MWJES3»^. 9 3ttS«Kt*^ 9 4(^1^8 

7^!)=y$S8 ifrbjMt**mt*KXK % 96 

5o ft*. 7^9mmm*mtm^m*mmmn % o 
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[0 16 1] 0*9. :©i&IMtyt7 2ii, m 

-60 

[0 16 2] <£oT. CO-fe^-li^P^^^T^ 

[oi6 3] mmnmt^t i,itm^\zn^ &m 

[0 16 4] *<D*£^ ^tgJQttStO&A^ttdSfiftfl 

«^-fe^-7 2ic£v&bi%. lb 

[0 16 5] ^±o*^(O^H<o#|^lcJ:r), m&ffi 
[0166] {mm<0^<0 5 ) fg 5 <D$m<DM 

mt lt, n^co^i© 1 o^p^-fe < 9 — 
[0167] B9wt. *m&<oj&mz&^xm&v*:ija 
[0168] mrnnrnm 1 ic^-cmm^ta^ 

A^IW. m^J^O*ii«#3»9. 1 l£«fcg&6_h-C& 
[0 16 9] <tot, «BfBftlCtt % AAflW>ffiA«jK 

[0 17 0] AffWJCWC. 0 9 (b) lOTti 

i-WA«*a«*»l 1 Sr. A*K W^#»9 9i:L 
TAir^iUfJ:v\ t>*>*A^ A*«f*a««|9 tr. A 

ffiA«»H9 9fcur«u^rt>J:v\ 
[0171] r*>.fc5/*A^ W^*3Si^9 9 5r^v>fc 
#M«a«rHl 0lc*cf\ Si OlcjJV^T. 3cl#^3± 

*ftffroeit'<*->'tt, A-A' »C#U*t*»fcfc 



So 

[0 17 3] La»U ^!)3yLSIf«/nt^l 

VvCBIlL £ESiR-7-&^AU ^XVC VD&lc<fc 9 
S i 0 2 ©ftSK, aNM«*J!MfcUfc»«\ 
1I3^»KK:#U A 1 ttJEttJfcAfr. ZnOMSi 
o 2 ri, 9lo9l9ii:A<r«iL« @10 (b) icfUTX? 

[0 17 4] w<^i9^^c^^Oill^-fe>'f---T 

•r. 

[0 17 5] r<D**Bft«^-Sr % 011 (a) - (c) 
IC^f o 011 (a) fclSSV^T. lO ltt^JIaySK 
lJbCQA L^tfiH"s ^Rtr^U ^(D£?tei/}) 

m&i tA irtfiSisB^mi o i bv>mgm&vn % 
5fc«>. ^> y 3 >s« m a i t jK^^> a yii o i® 

10 17 6]-^ ^9=v«Sifc»L9loK9K* 
Sr^Si0 2 , ZnO^tDi^m 011 

(b) „ (c) (C^i-<t 5 kZ % S i 0 2 Rl 0 2. Zn 
Oil 0 3ffi«ri£b®fc-*-S J: plCSoTU p, 

[0 17 7] fc«u r^^jK^> 3 >^ci6§lo 

[0 178] <fcoT, ro»El^<0lS^»/h^/i5 
l lcj£^£r^;tS ^ £ ft < , W^i/yavISiiJ 

[0 17 9] Ml-, E«»|cJ:!)3B^"r*AS:*©«««r 

[0 18 0] &l*Lt£ x mi 2\c^-t£?\c 

AAflT-MIl 2 8$rA-A* 79ls:#LTMfs|cBBS 

[0181] ^_bo*HJfi<o^ffi<o««fc:j: E||/< 

<t . im&m'* i/v-com&m. zmn-tz ^ * ^ Bjstj-t- 

[0 18 2] «Jbo*lfi^»<ofllrtftff«K:|ft 
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[oi8 3] s&£UTi±, w B ^>y=^s 

[0 18 4] 

[oi8 5] £1\ im&tis*— 

[0 18 6] BliHW^aWflflo^aW**^* 
[0 18 7] * vif-<a&*MfcU:# 5 fS^W 

[0 18 8] a(*fftO*^I/y^BV\ % 

[0189] m*mm<Dmk\z£*>* 

[0 19 0] Sfctt. v©#*W»d$»*o 
[0 19 1] L"C, ^#*^n-tr^«r^v>*Cfc. 

[Si] ^w^»fsco^ii-*3»t5^pas*fe^- 



[02] RttP5«a-fev^— <DKB5H 

[S3] pBnaat-feyt-ofaiiawRWB 

[0 4] *3SW<O|^lS<0?Kffi2|C*5Jt5*P3ia*fe>^— 
[ 0 5 ] R J»«iA-fe >^~»|ME6 A0>««lsl J8H 

[1218] fi«Hl3*«fe yH-Oflltt«Hryif-©»« 
0 

[0 91 *»W<0**©««5lc*5lt5ai3*«-trV^— 

[Bio] RAaue<fc <o«*h 

[011] RlJDa^^^^KJSft^^Sr^^^-fe^ 
-*-*4MM>BHRH 
[012] RiP3SflC-fe^— ©«*H 
[013] ^cr>*«S!»i5SS-tr^^-©««0 

l i/!?ayis 

2 
3 

4 HblSA 

5 ^m$e 

6 mm 

7 
8 

9 A*«*iim^& 

i o 

l 1 tti;ftfl!l#r3fift#iR 

i 2 iMiiif 
i 3 ^ftfium«Mi&-=F- 

1 4 ^^RiM*: 

i 5 tltettiril*: 

i e mntbrnm 

1 7 ffiSK 

3 2 i/JaytW 

3 3 U V = >^fbJ^-^^ ^ 

3 4 #ov<g-wifctt*d 

3 5 3^nV?F*fi^lttk® 
3 6 ^flHUftv* * 

3 7 #P^«I«» 

3 8 wm^v^s?-*?*? 

4 l dttlMbHE 

7 1 10***^+- 

7 2 

73 ttmmwi 

8 1 ^Jlayjfi 
8 4 
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8 5 gifm 

8 7 &Mfr 

8 8 A^ft#«l 

8 9 A*>M&&mtm 

9 o mt>m*m 

9 i mfim&&m*m 

9 2 la^ggjEmae^ ■ 

9 3 gimMEE&mb* 

9 4 &m&mi&K 

9 6 larattftK 

97 {s^jbs 

[an 



9 8 ^wtotmm 

9 9 a*, m^flwiim-^ 
ioi a i 

10 2 Si 0 2 ^2K®[ 
103 ZnOf^H 
12 8 A^A^ 

2 0 0 

2 0 1 t&<4<fc 

202 ®>mn 

2 0 3 Sffitt 
2 0 4 

2 0 5 ;£^3& 

[04] 
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imz] 




ims] 




10 uja**§-» 



Vout 



C4 




11 



6 \*m&n*?±mwttmmn*mn 
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IH6] 



mi i] 



EE tt 




(a) 



(t>) 



(c) 



(<J) 




101 Ai^^et 

102 SiOa^tfflt 
1 

103 ZnO^tfa 



7 



101 
102 



71 
A. 



72 



7" 



Si 



73 



So 



(a) 




8 

9 Aftfl*a<f»* 



(b) 
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ims] 



mi o] 



(a) 



89 



^K^Ktf 86 
®*«fl 84 

92 



91 tti*tt)#ftte^» 




(b) 



94 xmit 



81 >-UD>at1S 



96 a rattan 




(a) 



^ -13 SMEIIf 




2 



(b) 




112] 



x-nm^to 128 
-eiftfiP 6 




13 SfclBJE**^ 



7 

14 

4 ©45* 



2 



15 
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imi 3] 





(72) mm mm a2)&w& 

(72)389!# fe® 

«*JI|JW WW#»K*HH 3 T S 10# 1 
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